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TITLE: Similarity of the initiating action of salts of metals capable of assuming 
several valences, in autocatalytic oxidation and polymerization. 1. Comparison of the 
efficiency of carboxylates di‘fering in the hydrocarbon chain length 


SOURCE: Geterogennyye reakteli i reaktsionnaya sposobnost' (Heterogeneous reactions 
and reactivity). Minsk, lzd«vo VWysshaya shkolk, 1964, 185-189 


TOPIC TAGS: chemical initiation, polymerization rate, autocatalytic oxidation, cobalt, 
carboxylate, manganese stearate, lead, stearate, styrene, tetralin hydroperoxide, auto-~ 
catalysis, chemical valence 


ABSTRACT: A study has been made of the effect of carboxylates of metals capable of 
assuming several valences on the polymarizationvrate of atyrans\in the presence of 
tetralin hydroperoxide, The experiments were conducted with several cobalt car- 
boxylates (formiate, atetate, butyrate, caprylate, and stearate), and with manganese 
or bead stearates. The dependence of the polymerization rate on the hydroperoxide 
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and carboxylate concentration was stucied. It was shown that the polymerization 
rate of styrene, in the presence of hydroperoxide-ecarboxylate systems, depends both 
on the nature of the metal and of the anion. The initiating efficiency of the 
carboxylates increased with the hydrocarbon chain length, that of the metals in 
creased in the order: cobalt < manganese < lead. Thus, the initiating action of 

the carboxylates considered in polymerization is similar to that in autocatalytic 
oxidation. A scheme is proposed which explains the initiating action of carboxylates 
as a result of the substitution of hydroperoxide for acid radicals. Orig. art. has: 
3 figures. 
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[Preventing and eliminating vibrations in pumping units] 
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[Fundamentals of automatic control; theory] Osnovy avtomati cheskogo 
regulirovaniia; teoriia. Moskva, Gos. nauchno-tekhn. isd=vo mashino~ 
stroit. lit-ry, 1954. 1126 p. (MERA 8:2) 


1. Chien-korrespondent AN SSSR (for Petrov, 3B.N.) 
(Automatic control) 
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Use of throttle devices for measuring fluid consumption at low 

Reynolds numbers. Icv. AN SSSR. Otd. tekh. nauk. no.12:125-128 
D '55. (MIRA 9:3) 
(Flowmeters) 
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TITLE On irrelation between phase planes of Raileigh's equation and 


PERIODICAL Merctibedin ieeai equation. 
é~) lady Akad. Nauk, te) 24-52 
reviewed 7/1956 AOT, 521-525 (1956) 


e 
4s is well wis hed y= S and P(x) = dt(s)/ds the Ralleigh's differential 
equation ¥$ - Pt(y) + y = 0 can be transformed to the van~+der-Pol's equation 


ee ° 
a p(s) 3+ = 0. After a short general consideration the author shows by 


the example 2(y) = y-- ¥° that the corr 
eaponds ase planes 4 
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Characteristics of the excitation of vibrations in clocks. Dokl.A¥ 
SSSR 107 no.5:653-655 Ap '56. (MERA 9:8) 


1. Predstavleno akademikon N.¥. Bogolyubovyn. 
(Clocks and watchea--Vibration) 
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AUTHOR: Kazakevich, V. V. Qa 2/60 

TITLE: "Ven Buceing in Compressors (QO pompazhe v kompressorakh). 

PERIODICAL: Doklady Akademii Nauk SSSR, 1957, Vol. 115, Nr 4, pp. 677-680 
* ABSTRACT: ate a short report ie given on 6 relevant earlier works. 


The present paper investigates the character of the surging- 
oscillations and a method for their suppression. The system exam- 
ined here contains o ventilator, a sucking pipe and a pressing 
pipe on whose outlet is a regulating resistance in form of a 
throttle. The author assumes the following: 1) The complicated 
distributed acoustic system can be replaced by a system with one 
degree of freedom. 2) The changes pressure in the oscillations 
are small. Then the motions in the system can be described by a 
system of two first order differential equations: 


agg/at = (4/t4)[P(Qp)-P] » ap/at = (1/00) [a - 9,(2)| 

In this connection 9,(p) signifies the inorease in the function: 
9(Qn)3 Ca- the sopilatic mobility of the systen, L,-the accoustic 
mass, and F(Q,)=%4(Qq)-Po applies. By eliminating the time from 
these equations the differential ¢ vation of the integrai curves 
is obtained: dp/dQ_= ((Q@g - 91(P))/ (P(e) -P) )ba/Ca- After some 


Card 1/2 transformations expressions for the condition of the static prin- 


“SUBMITTED: Febreary 2, 1957. 


AVAILABLE: Library of tongress 
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0 AUTHOR: Rusevich, I. H. 

TITLE: Conference on Automatic Control and Computation Engineering 
(Soveshchaniye po avtomaticheskomu upravleniyu i vychislitel‘noy 
tekhnike ) 

PERIODICAL: Avtomatika i Telemekhanika, 1958, Vol. 19, Nr 2, pp. 191-194 
(USSR) 

ABSTRACT: From March 5 = 8, 1957 the conference on automation and con- 


putation engineering organized by the Ail Union Scientific 
Engineering and Technical Society for Apparatus Building took 
place. 900 delegates from the Institute of the AN USSR as 
well as of the AN of the Unions‘ Republics, universities, re~ 
search institutes, designing offices and laboratories of the 
various ministries and authorities took part in it, 40 lec- 
tures were heid. The opening speech was delivered by HM. Ye. 
Rakovskiy. The president of the organization committee of 
this conference V. V. Solodovnikov (Central Scientific Re- 
search Inatitute for Complex Automation = @sNIIKA) announced 
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Automatic Control and Computation Engineering 


second part of his speech he defined the subject as well as 
the characteristics of the content of technical cybernetics. 
A. Ae Lypunov indicated the r&le and the importance of cyber- 
netics as scientific basis of a complex automation of pro- 
duction. The following lectures were held on the theory and 
the foundations of construction of control computors: V. V. 
Kazakevich spoke on "Principles and circuits of optimum cpera- 


“Eion control methods". In a common lecture VY. V. Solodovniko, 


A. HM. Batkov, A. A. Bredis and P. S. Matveyev (TsNIIKA) dealt 
with the "Present Stage of the Theory of Optimum Dynanic Sys- 
tems Subjected to Arbitrary Effects". L. T. Kuzin showed the 
use of the Z-transformation apparatus for the analysis and 
synthesis of the automation systems with numerical computa- 
tion devices. A. M. Batkov spoke on the new way of using mo- 
delling electronic plants (electronic simulation) for the 
determination of the basic and statistical characteristics - 
the correlation function and the dispersion of a non-stan- 
dardized arbitrary magnitude at the output of the automation 
system according to given characteristics of arbitrary effects 
at the input. Yu. A. Shreyder spoke on the principles of con- 
struction of so-called “self-informing" control apparatus, the 
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basic property of which is the capability to find the opti- 
mum way of control by means of accumulated experiences in 
operation. - V. I. Dikushin, Member of the Academy, (Scien- 
tific Research and Experimental Institute for Machining 
Tools) spoke on the construction of systems for a preset 
control of machine tools. The lecture of E. Z. Lyubimskiy, S. 
S. Kamynin and ¥. S. Shtarkman (Institute for Mathematics 
imeni Steklov AN USSR) dealt with optimum information coding 
in automation and multistep automation schemes for production 
processes. M. P. Shura-Bura (Institute for Mathematics imeni 
Steklov AN USSR) spoke on the possibility of using the means 
of computation engineering for a transformation of any infor- 
mations including those of automatic tranalation from one 
language into the other. N. V. Korol'kov, Ye. I. Mamonov and 
Yue I. Sharapov spoke on the achievements in the field of 
quick, reliable, economical and small computor elements. On 
the utilization of these elements in the circuits of compu- 
tors spoke V. A. Zimin and L. I. Gutenmakher. - V. I. Ryzhov, 
N. V. Trubnikov and A. K. Zavolokin, as well as Ye. M. Baska- 
kov spoke on the input and output devices of computors. Yu. S. 
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Val'denborg held a lecture on a specialized nathematical ma- 
chine of continuous operation for the solution of integral 
equations of Fredholm and Volterra's first and second type, 
asa they often occur in control problema. - Yu. V.. Novikov 
(IAT AN USSR) spoke on the new computor created in the Tat 
AN USSR (magnetic correlograph) for the autonatic computa- 
tion of correlation functions. ~ I. M. Vitenherg spoke on the 
modelling electronic apparatus for the automatio finding of 
a solution for a problem with a given system of equations. - 
F. V. Mayorov and Ye. P. Zhidkov spoke on the mathematical 
foundations of numerical differential analyzers (TsDa) as 
well as on their use as control apparatus. - L. I. Gutenmakher 
spoke on the prospects of using information- and statistical 
machines of new design for control systems. 


AVAILABLE: Library of Congress 
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The conference took place in Moscow from March 5 - 8, 1957. 

A number of lectures dealt with examples from the field of 
application of computation apparatus for the control of real 
production objects Yu. Ye. Yefroymovich (Central Laboratory 
for Automation), V. Yu. Kaganov (Central Leboratory for Auto- 
imation, A. B Chelyustkin (IAT AS USSR) and P. N. Kopay-Gora 
spoke on the use of computation apparatus for the control of 
basic objects in matallurgy (furnaces, arc furnaces, rolling 
mills), D. T. Vasil'yev and L. N. Fitsner, spoke on computators 
for the detexmination of the most suitable sequence of cuts 
in metalworking industry. Up to 20 different quantities de- . 


Gerd. 5/6 termining the sequence of cuts can be introduced into the 
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machine end when some of these magnitudes are given the de- 
manded ‘optimm parameter can be computed within 2 - 3 minutes. 
Ya. A. Khetagurov reported on a numerical system for the con- 
trol of a machine tool. ~- The conference regards it necessary 
to organize special groups within the TaNIIKA (Central Scienti- 
fic Research Institute for Complex Automation), the NII and KB 
(Scientific Research Institute and Construction Bureau), at 
the ministries as well. as within the organization of the 

AS USSR. ‘These groups should be concerned with the problems 
of technical cybernetics. It was decided to have organized 
an AlleUnion Conference for Cybernetics by the All-Union 
Seientifie Engineering and Technical Society for Apparatus 
Building in colleboration with the AS USSR. 


Library . of Congress _ 


1. Automation-Conference 


USCOMM-DC-54858 
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PHASE I BOOK EXPLOITATION SOV/3486 


Kazakevich, V. V- 
an 
Avtokolebaniya ({pompazh) v_ventilyatoralh i kompressorakh (Self-excited 
Oscillati7ns /Pulsation/ in Ventilators and Compressors) Moscow, Mashgiz, 
1959. 191 p- 6,000 copies printed. 


Sponsoring Agency: Nauchno-tekhnicheskoye obshchestvo priborostroitel 'noy 
promyshiennosti. 


Tech. Ed.: S. M. Lazarev. 


PURPOSE: ‘This monograph may be used by engineers and technicians, designers 
and application engineers, scientific workers, and students of advanced 
courses in the appropriate fields in schools of higher technical education. 


COVERAGE: ‘The theory developed in this book permits one to explain basic 
phenomena occurring in self-excited oscillations, shows the causes for dif- 
ferences in the character of oscillations in various types of fans, and evaluates 
the effect of various factors on the domain of oscillating regimes. This 
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theory enables one to predict new phenomena. It shows in particular that 
oscillations may take place not only in regimes corresponding to ascending 
branches of the characteristic curves, but also in regimes corresponding 

to the descending branches, which up till now were considered stable. The 

book also shows a method of constructing (directly from the fan and system 
characteristics) curves which characterize the oscillations. The new theory 
also makes it possible to eliminate oscillations vy introducing & regulating 
system with feedback, which affects the position of the throttle and dis- 
tributor. Thege are 13 references: li Soviet, 1 English, and 1 German. 


TABLE OF CONTENTS: 


Introduction 5 
‘Ch. I. Equations of Motion of a Snall-discharge Compressor and 
Their Analysis 12 
Derivation of the equations of motion 12 
Reduction of a system of two differential equations of the 
first order to one equation of the second order 16 
Condition for self-excitation of oscillations and their 
frequencies 20 
Effect of external conditions on oscillating characteristics 25 
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Self-excited Oscillations (Cont. ) SOV/3486 


Behavior of a system “on a small scale"(domains of self-excitation 
and static stability) 3e 
Analytical determination of the amplitude and period of 
self-excited oscillations 35 
Transformation of the equation of motion t+ Rayleigh's form 39 
Investigation of a system “on a large scale." Soit and hard ex- 
citation of oscillations 45 
Domains of stability and instability 68 
Unstable operation on the descending branches of the compressor 
characteristic vie) 
More complex cases of oscillation TH 
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AUTHORS : Bodner, V-A. and Kazakevich, VoV. (Moscow) 


er Ee, Te 
TITLE: Stability of Compressors’ as Non-linear Elements in 
Ext ended Systems 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Energetika i avtomatika, 1959, Nr 4k, pp 116-125 (USSR) 


ABSTRACT: The compressor is one supplying compressed air to remote 
points’ through narrow pipes; the compressor is controlled 
by the pressure prevailing at a fairly Gistant point. 

The equations of motion (taken from Ref 1) are (1.2), 

where u, p and (? are, respectively, the speed, / 
pressure and density, d is the diameter of the pipe, 

a and m are coefficients representing viscous resistance 
and y is the ratio of the specific heats. It is 

assumed that the pipe (Figure 1) is loaded at the ends 


by acoustic impedances Z, and Zo : the boundary 


conditions are then (1.2), where Pp, and py are the 


total pressures at the input and the output, respectively; 
Po. and Pog are the constant components of those . 
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pressures; Q, and Qa, are flows (in volume terms) 
and 4, and qd, are excess flows (again in volume terms). 


The equations are linearized (Ref 1) as (1.5 and (1.4), 
with the symbols defined at the top of p 117; the 
boundary conditions are put as (1.5). It is asswned that 
hy and bho, are constant for the purposes of. examining 


the stability, though this is not so in unstable modes. / 
(variation in dF/AQ, is used as a test for instability). 


In the second section, the equations are solved using the 
form given by Eqs (2.1) and (2.2), which with (1.3) and 
(1.4) give (2.3) for the input pipe and (2.4) for the 
output pipe; the corresponding solutions are (2.5) and 
(2.6), where 241 and Zoo are the wave impedances of 


the pipes. Eq (2.7) gives the constants A and B ; 
this system has a solution only if (2.8) is complied with. 
The two equations derived from (2.8) are (2.9)- 
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Stability of Compressors as Non-linear Elements in Extended Systems 
Tnen (2.8) is put as (2.10), with Fil = “Ejo 7 


In section 3, the compressor is assumed to be connected 
to a pipe terminated by an impedance Zo » With an 
impedance 2 at the input by the compressor (here 


l, = 0) . The substitutions at the top of p 119 are then 


made, to give (3.1), which then splits up into Eqs (3.2) 
and (3.3); these equations show that the natural 
frequencies of the system depend only on the pipe and ee 
terminating impedance and that there are two series of 
frequencies given by Eq (3.4). First, the roots 
corresponding to the + sign are considered, with 

(z,\ << Zoo 3 we then have Eq (3.5), which leads to a 


contradiction. Therefore, |z,|> Zoo and we have 

Eq (3.6). Then the -sign is taken, again with Z\<< Zoo : 
this gives Eq (3.7). The case (z,|>> Zoo gives 

Eq (3.8). This argument shows that the minus sign must 
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be taken and Eq (3.9) gives the frequencies. 

The subsequent analysis deals with the stability limits, 
which are given by Eq (3.13); the case Y=O is 
considered in detail. Here, Eq (3.12) becomes (3.15), 
which implies Eqs (3.16) and (3.17); these define, 
respectively, the regions of dynamic and static stability. 
Figure 2 illustrates this. -Figure 3 shows lines of 
constant decrement. / 
The next section deals with the effects of radiation 

from the open end of the pipe, assumed fitted with an 
infinite flange. Figure 4 illustrates the results in 
general terms. Eq (3.19) onwards deal with the effects 
of an. impedance 2 connected at the compresser end; 

at ne point can the system then become absolutely unstable. 
The system is, respectively, leaat and most stable when 
the two equations for R, apply. The final two sections 


deal with other special cases, the significance of which 
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Qn the Monotonic Stability of Invariant Points (0 monotonnoy 
ustoyohivosti invariantnykh tochek) 


Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 2, pp 267-290 (USSR) 


) . o 
The system of equations py liger re hyDEEy lap dene Yy, 434,000 5% 
is assumed to define the unique transformation T, according to which 
i+ is possible to pas3 from point P(x, peoesh,) to point 


2 esd ) peoegh a ) \: PART(P }. The sbove-mentioned equations are 


assimed to determine the invariant point Pr rr a ). The 

, : és La . 
following then holds: £, (Xfreee%) = UD, eee a%y)e The author 
determines the monotonic stability with sespect to By sXpyeeer% (kale 


The condition of monotonic stability is, of course, more rigorous 
then that of asymptotic stability, md it is also of practical i, 
for many problems of automatic control are reduced to a point 
transformation of & straight line into 8 gpraignt Line or, in 
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On the Monotonic Stability of Invariant Points | 80V/200126-2-17/64 
general cases, of a Space into a space, 
the exact determination of periodic motions in a system eerving 
the purpose of automatic control nay be reduced to such 2 
transformation, and the application of the oriterion of norotante 


stability is found to be of use in this case. The author derivas the 
criterion of monotonic stability by basing on the assuuption thet 

fy and ; are holomorphic in the neighborhood of the invariant yoint 
py The corresponding calculations are followed step by step. 

x, xf ta, is put. The condition of monotonic stability demands 


that a8 O (p = k+4, ki2,...,n) holds, which mst hold also for 


all transformations T. Thus, the problem 
reduced to the condition of positivity ¢ 
quadratic form of k variables whil 


Especially the problem of 


md definecness 0:7 a 


ke The invariant point of the 
tem of n equations with n varinb} 


tes is 
monotonically stable if the inequalities 
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TITLE: On the Process of the Extreme Regulation of Inert Objects 


in the Presence of Perturbations (0 protsesse ekstremal 'nogo 
regulirovaniya inertsionnykh ob"yektov pri nalichii 
vozmushcheniy) 


PERIODICAL: tgecay Akademii nauk SSSR, 1959, Vol 126, Nr 3, pp 517-520 
USSR 


ABSTRACT: In the present paper the inexactitude of regulation detiea by 
the inertia of the objects to be regulated is briefly described, 
and it is shown that the exactness of regulation depends also 
on the level of the perturbation. Investigation of the methods 
of reducing the influence of the inertia of objects and for 
the attenuation of the influence of perturbations are then 
given as the subject to be dealt with by the present paper. 
The investigation is based on an inhomogeneous differential 
equation of the first order, in which the input- and output 
quantities x and y of the objects to be regulated as well as 
their time constant T are put into relation. The solutions 
given for this differential equation are limited to a range 

Card 1/2 of x and y, in which T = const. From these solutions the 
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unknown quantities T, and a, are caloulated. For the case of 


monotonic oscillations, a similar differential equation is 
then given and its unknown is determined. On the basis of : 
results hitherto obtained, the process of regulation is then 
investigated with the help of a diagram (Fig 1). In this 
connection, the transition process is described with 

formula (1). The inertialess objects are then briefly? 
investigated, after which the non-monotonic oscillations are 
dealt with. Two measuring arrangements (Figs 2, 3) for objects 
of little inertia are then described. In conclusion, ; 
determination of the direction of set point displacement b 
means of these instruments is jealt with in detail. 
There are 3 figures and 6 references, 4 of which are Soviet. 


PRESENTED: December 31, 1958, by N. N. Bogolyubov, Academician 
SUBMITTED: December 30, 1958 
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Avtcostichestoye upravlentys 1 vychialitel’nays takkeike, vyp. 3 (dstenatic 
Comtrol and Computer Tockniques, So. 3) Moscow, Mesngia, 1990. 429 5. 
Errata ally is@erted. 7,000 copies printed. 


Ud. of Publishing dcuses G.¥. Polyekcvs Tech. EA.s 7.%,-Soknlewn; Marazing 
Ed. for Literature cr Machize Bulldisg ard Instrueent Making (Marhgis)+ 
WAY, Pokrevstiy, Baginoers Editorial Board: V.7. Sclosovnikav, Doster of 
Technical Sulences, Professor (Chatraan), N.N. Bogolysbov, Aceadeaisiar, 
4.Yu. Lenlinkiy, Acedeaician, Ukratetaa SSR, ¥.%. Eazazevich, Corztor cf 
Technical Sclecces, Professor (Deputy Comirman), A.A. Lynpuncy, Dostor of 
Physics and Mathanatios, Professor, B.N. Petrov, Correspuding Maeber, Acotesy 
of Sciences S32, Ye.P. Popov, Deeter of Techaicel Sciences, Profeazir, 3.3. 
Psgpalov, Dector of Techical Sclances, Professcr, 8.4. Ryabsv, Doster +f Teck+ 
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Docent, V.V. Petrov, Doctor of Teckxical Sciences, Docent, 7.8. Plotaiscy, 
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Tenassv, Oustor of Techatcal Sciences. 


working in the field of automatic castrol. = - : 
COVMRAGE; ‘The bow’ te the thimt collection of repcrtm read at the seminar 

on automatis ccatrol end cesputer ergizewring of the NTO priborcstroyesize 

(Sclestific and Technical Sootety fxr Instrunent Yasing), the MVTI iz. 

Baumans (Moscow Higher Technical Sctool iment Beuwan), ard tre ¥AL 22. 

Orishenikidse (Moscow “Order of Lenin” Aviation Ingtitute “fmerns Oréshextaiden). 
+ [Tt contains papers ca current topics in automatic control ard computer 

engineering viiicb, accorting to the euthor,are significant fer the sulstion 

of probliwa trvolved in the ccuplex eutemstion of industriel processes by weand 
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PHASE 1 BOOK EIPLOLTATIGN 


ae Koaferenteiya po voprosam tecrii 4 prinenentya diskretayth 


Yosemw, 1958 
Teortya 1 pricenentye d4ekretoyih artenatichezkikh sistea; truiy kooferantedi 
(Theary and Application of Discrete Autenatia Systems; Transactions of the 
Gonferense} Hoscov, AX SSSR, 1972, 572 pe £,000 copies printed. 
Batatonsl'nyy coaitet SSSR po avtcaeti- 
akhanixs. 


Gor 


Sponsoring Agescy! Akedteatya cauk SOS. 
cheskcmu ppravleniyu. Institut evtozatixi $ telon: 


Editorial Board: M.A. Cavrilov, Doetsr of Technical Selasces, Tu.¥. Dolrolenke, 
Doctor of Tectaical Selences, Technical Sciences, 
4.fe. Larzer, Doctor of Tectzicsl Sciences, 1.5. Marosanov (Selentific Secrate=y), 
G.3. Pospelav, Doctor of Techaical Sctences, A.A. Fel'dbuun, Doctor of Lechnical 
Sciences, A.7. Khrancy, Carntidate of Technical Sciences, ard Ya.2. Taypkia, 

: | Poctor of Feckaical Sciences; Pes. PA.: Teo2. Taypkin, Doctor of Technical 
tetra smeee eee Sefeneees Bf, of Publishing House: M.L. Podgoyetakiz; Tech. Sd. 5.0. Markovich. 
_POPMSE: Thess transactions are intanded for the meabers of the conference and 
other spoctalista in autexatia oantrol. 


COTEUGE: The Conference on the Protless of Thesry and Applicaticn of Discrete 
ty Aatonatic Jystezs tock plaze in Hosta trea Sepreader 22 tc 26, 1953. It was 
the first coaference derited to discussions of the present status cf the thecry 
end techeiqces c£ discrete wotceatioc systeas and to plancirg for future devaiop- 
it. The papers discussed at the conferecce have keen divided into four grocra- 
omfg the £trst group optinizatton witching circuits are dls:ussed a3 well a3 pothads 
af relay coatral ayatens, 49 particular plan} lag control systens in wich are 
_, tealized aptinal processes se 79 qeick response, The second grasp of papers ts 
devated to the ezalysts and syathesia of pulse syatens with variadle parrvetsrs, - 
of pulse ayeteze with several pulse ccaponante, to tho evaty cf erlf-osri.Liatico 
Fhenonsna {5 pemlinast pulse aystexs, and to the nethots cf caiculetang Linear 
. pulse syscsese Problens of sixulating pulee syaieso ant deasripticns of ancy 
occ ue Pulse regalaters Save wlso been drcluded. The third group 3: pers teats with 
digital spotexs. Preblezs ef using elecs<*s of digital tesant and 25u5%al 
computers fcr Se autesatien ef various fields of engiceor-ng, fhoee, FOwaY an 
Beartsg, séuing, Tadio secmnication, metollurgy, Otc., are discuaset, Previa 
ga as well as prodlens of develaping 


' of analcg-~digstal conversica acd vice Wer 
specialized functisnal conrerter: have beer tacluded in this gsrcup. The fourth 
group of papers fnsIudes theoretizal elements and certats practical applications 
of the afepiass types of self fyuatiag Syetrss, splsaads zine certrol systens, 
whith ere develsped as relay, pulse and digital devices. Here are also found 
payers dasrebing varisus rethcds of investigating steady state ermnditioss ta 
optisalizcing syoteas, Tesults of studying the effects of randon factors on the 
Prucess cf estcmavic scanning, acd etaxples > sting eztinalising enntral 
Ries syste. Soca of the gore dsteresting ccsmualcatioas acd observations made dure 
: tng the discussion of the various conference papers have also ean dncluded 1a 


ransactions. Persora..ti0s and references rccompany most of the papers. 
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: 


neYa. (Moscow). Solution of Tice Logical Zquations by the 2o— 


Basi larsict 
‘ duetiog Mathet 

The autbor exasines conditions and the neti uf solution of a tima equa— 
bie given is the sors of a3 implicit function. There is 1 Soviet rof- 
erence. 


379 


IV. CPTIMsLIZING CONTROL SYSTEMS 


Taimkevich, Fz, (osc). Investigation uf Zcntinoar Processea in an O7ti- 
MAssssHg VCatiss er 
The investigation of optinalising control systers ia connected vith solving 
systems of mcolinear differential equaticzs. The author applies the Calerkin 
mathod of investigation. There is 1 Soviet reference. 


Dolpslenko, Yu.. (Leningred). accurate Deternination of Sel?-Osctileticn - 
Tittons Ceo-Maliy Systens of Optizalising Control oer 319 
The author presenta his wethod of accurate calculations and compares it with 
the results obtained by ths approximate method of harmonic balance. There 

are 2 references, both Soviet, 
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PHASE { BOOK EXPLOITATIC’ wOW/aeu 
Lonferentsivya po voprosan teort4 4 primeneniya dissretayeD avtomaticheskikh alston, 
Moscww, 1958 


Yeortya i prizeneriye dterretaych artccaticheskikh sistes;— trudy kooferentall 
(Toeory and application of Discrete Autonatie Systeza; frensactions of the 
Conference) ltcacew, AW SISK, 190. $74 p. 5,000 copies printed. 


Sponsoring Agencys Akaisalys pauk SSSR. Satetonal'nyy xouitet SSSR po avtonati- Mes 


cheakowu upravlectyu. Institut avtcmatik: t tolemekbaniki. 


Ldjtorial Boards Mo’, Gerrilow, Doctor of Techatcal Sciences, Yu.¥. Dolgolenko, 
Doctor of Lechaicel Setences, V.A. Notal/aikov, Cantijate of Techsical Sclencer, 
A.Ta. Lerver, Doctor af Technical Sciences, 1.3. Mcorosanoy (Setentifie Secretary), 
@.3. Pospelov, Doctor of Technical Sctenzes, d.4- Yol'dbaus, Doctor of Techaical 
Sctences, 4.%. Corancy, Candidate of Tectnical Sciences, ant Ta.2. Taypkin, 
Bootar of Tectalzal Sciences; Resp. Ei.r Ya-2. Tsypein, Doetar cf Technical 
Setences; Ed. of Polishing Houser Mol. Podgzyetskty; Tech. Rise 5.6. Markovich. 


PURPOSE: These tratsa:tions are inteaied for the nambeta of the conlerence ard 
other spectalssta 25 antozatic control. 


T COVERAGE: Tee Confervece su the Problesa sf Thecry and Applicaticn ef Discrete 
Automatic Systems took place in Moscow from Septeaber 22 to 26, 1955. it waa 
the firet couferstase ésvsted to disrisaicxs of the present atatus of the theory 
and techniques cf discrute autczatic systena ant to planiing far Satie devslop- 
meut. The papers discussed at the corfereace have been divide! into four groura. 
In the first groop sptintration switching circuits are discusses’ as well as metaccs 
ef relay control systeze, in particular piast lag soztrol systezs in which are 
realiied cptizal processes as 0 quick respcnse. The socond grcup of papers is 
devoted ts the atalya2s and synthesis of pilse syavens with varsable paranolara, 
of pulse systems with several pulse ccxponsnts, to tre stuly ef self-oacit lation 
poerceena tm poniiauer pulos eystess, and to the othads' cf calsdiating ilnoar 
pulse ayatens. Protiens of similating pase syatezs ari duscrsptions of scone 

* pulse regwaters mare els> been inclutes. The thire group af rapare deata vita 
digttal syste=s. Problems of usirg elrreycs ef dszstad tecrnique and 4sgitai 
computers for toe extication cf various frelt3 of engteaortng, 1.06, Power engt~ 
ceering, acing, Taiis comemitcation, metallurgy, eiz., are discusses. Predlass 
of aralog-ci¢s* reversion and wiee versa a3 vell as probleas oF developing 
wpertalizes fancticeal converters have tesa sncluied in this gr3sp. The Losst! 
group sf gegtrs toclcdes theoratics) elerentas art certain practical applications 
of the pixzlest tyres of self-adjusting eystons, cptizelising cartrol syatens, 

crpcwadsh are gevetczend oa relay, ule and ¢igttal devices, fiere ere also found 
papers datcribizg varices setheds of invastigating steady state erditions tn 

cptimesisicg ay7siv7ss, results of statytrg cha effects of renica factars 30 the 
Process 3f autcnsts: scanning, and acanples of existing optizaiising contral 

systass. Sore ol the xcre interas*isg cemtunicationa and otsarvaticns tate daze 

ing the disczsstce sf the warlous confvrence pate have els>- dens included in 
the Srazzastiona, Persoralitieon and references azcompany nist of the pavers. 
Teeth Ng 8 aleth cella neem nanncnietem meth. Den Tate hin barnes eet: OTS 


WEirilioy Sta (vosen). sutomatic Single-action Hininiser in Discrete Sya- 
tens of Automstta Ontintsstion : 53 
The author defires the problen of antceatic optintration as the process of 
esecalt ents. @ alnises value for a certain input quistity & through autozs- 
de scanning. Thia process is a single-sction one and the sothods used are 
the sane as those cisrcssed in the paper delivered by R.l- Stakhovekiy (p.$05). 
aia ka ndeeitat Gn ben of the quicgzes’ triggering aa the most eco-~ 
. Se dese eticadl at} 
catessvie mindaiser. practicadle equipzent for developing this type of 


eclol Ranki (Koscov).  Optinalining Syatesa of Turbine Drilling With Discrate 
The problen consists of establishing « maxima drilling spect for a given aes 
lead on the chisel, its technological contitions, acd a given stream, The 
author describes a structural scheze of the optizalisirg control system for 
a turbine drillicg tnetallation, There are no references. 


Ka 2¥~ Kornilov, ani 5.G. Khristoforov. Electronic Optixalising 
The authors exanine and give « detailed descriptics of tha peak-holiing de- as 
Wise nethod of optizalising acatrol. There are 7 Jere I~ 
eluding 1 translat‘oz) and 2 English. ets nes 
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‘ 26368 
3,'124/61/000/008/006 /o42 
[tooo (Hal M34 ue 3) n001/A101 
AUTHOR: Kezakevich, VAV. 
TITLE: On the process of extremum controlling of inertial objects at she 


presence of disturbances 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no, 8, 1961, 13, abstract 8A123 
. (Mezhdunar, federatsiya po avtomat, upr. I Mezhdunar. kongress po 
avtomat, upr., Moscow, AN SSSR, 1960, 19 pp, ill.) 


TEXT; The author considers a method of reducing the effect of inertness 
of an object on the process of experimental step regulation, Inertness of an 
object is described by a linear differential operator with an extremal function 
in the right-hand side, The method consists in the discrete measuring of the 
output magnitude of the object or its derivatives within the "step" of regula- 
tion and in the forecasting of the steady value of the output magnitude for the 
given step, The forecasting of the steady value is conducted on the basis of 
the form of the solution of the linear differential equation and the results of 
discrete measurements of the output magnitude, without allowance for random er- 
rors of these measurements, 

A, Krasovskiy 


Abstracter's note: Complete translation] 
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26159 
113 11/344) 3/044/61/000/005/022/025 
[b.$000 (W211 a 4) 0111/6444 
AUTHOR: Kazakewioh, V. V. 
Cots oe se eee 
TITLEs A study of non-linear processes in an extremal control 
systen 


PERIODICAL: Referativnyy ghurnal, Matematika, no. 5; 4961, 27; 
abstract 5¥161.("Teoriya i primineniye diskretn. aoto~ 
mat. sistem." M., ANSSSR, 1960, 387 ~ 398) 


TEXT: The Galerkin method is applied to the study of extremal 
controls, which is connected with the solution of systems of non-li- 
near ordinary differential equations. For systems the object of which 
is desoribed by a linear differential equation of first or second or-~ 
der, the author uses the following solution set-up: 


a. 
ye bt (A, sin ix + B, cos ioox)s 
isi 4 4 


for systema with non linear objects, he usea the set-up3 
y= b-4, sin (wx + Pe 


ry, special cases are considered. Graphical representations of the 
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A study of non-linear processeb.os 8/04 Av 


solutions are given. 


(Abstracter's notes Complete translation.) 
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33568 
8/194/61/000/012/052/097 


2b. .2/20 D256/D303 
2b. 2/90 
AUTHORS : Bodner, V. Ae ‘amd Kazakevich, V. V. 
TITLE: Self-oscillations of acoustical systems containing 
compressors and their suppression using feedback sys- 
tems 


PERIODICAL: Referativnyy ghurnal, Avtomatika i radioelektronika, - 
no. 12, 1961; 53, abstract 12V475 (Avtomat. upre i 
vychisl. tekhn. no. 3, M., Mashgiz, 1960, 445-490) 


TEXT: Self-oscillations of air pressure and the rate of flow in 
ventilators, compressors and turbo-jet engines (pumps) render their 
operation more aifficult or in certain circumstances even imposs-« 
ible. The oscillation frequency and intensity depend upon the fol- A 
Lowing factors: The characteristics of the compressor, the length 

and shape of the inlet and outlet tubes, the acoustic load at the 

end of the tubes and the steady flow parameters. A theory of the 
compression processes ‘is presented, considering the ccempressor 

with the attached-network as an acoustical distribution system by 
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Self~oscillations of ... D256/D303 


substituting an equivalent active non-linear resistance for the 
compressor, acoustical distribution systems for the tubes and ioe 
calized resistances for volumes and chokes. Assuming a small ins 
crease of the parameters of flow, the equations of hydrodynamice 
and the state equations are reduced to a linear form corresponding 
to a wave equation including dissipation forces. The non~linearity 
of the compressor characteristic can be included in the bouncary aX 
conditions, The solution of the quadrupole wave equation is obtai- 
ned by Fourier's method. It contains the dimensionless complex fre-- 
quencies, whose real part represents the frequency of the oscilla 
tions and the imaginary part - the logarithmic decrement cf attenu- 
ation characterizing the stability of the system. The stability 

was investigated for a system containing one outlet tube loaded 
with an arbitrary acoustical resistance. The phase-~plane of the 
system was established, and from it the regione of static and dy~- 
uamic stability as well as instabiiity were determined, A similar 
investigation was carried out for a compressor with a single inle: 
tube, and also for a combination cf both the inlet and outlet tu- 
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Self-oscillations of ... D256/D303 


bes present. It was found-in particular that the resistance distri- 
buted in the tubes connected to the compressor increases the_sur- 
plus stability of the compressor. There _are 10 references. / Av- 
stractcr's note: Complete translation. _ - 
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B014/B014 


AUTHOR: Kazakevich, 7 La; (Moscow) 


okt iat 


TITLE: Theory of the Ideal Nodel of an Extremal Controller 
PERIODICAL: Avtomatika i telemekhanika, 1960, Vol. 21, No. 4y ppe 489-505 


TEXT: utomatio control scabies eoeuienets have te keep the quantity 

to be controlled at an extreme value or to prevent this quantity from 
exceeding a certain value. In the present paper, the author analyzes the 
mode of operation of an extremal controller uaing the methods of point 
transform:.tion. The mode of operation is explained by means of the 
schematical representation shown in Fig. 1, after which the control 
processes are described. It is assumed that p = f(v) for the quantity to 
be controzled. Here, v is a paremeter. Then, a point v* of v is defined, 
which ie invariant with respect to a T-transformation. This point is 
calculated from the equation (B) 5 = f(v*) - f(v#-Av/2). The nature of 
the control process and the number of invariant points satisfying (B) 
are thoroughly studied in an extensive investigation. Among other things, 
it is shown that there is only one point on the ray v € v* that remains 4 
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Extremal Controller BO14/B014 


invariant in T-transformation, namely, v*. Furthermore, the positions of 
individual points V4s Voreee after the transformation are examined and, 


thue, the nature of the control process is disclcsed. A study of the 
effect of changes in the parameters Av and S upon the nature of the 
control process shows that an increase of Av has the same effect as a 


decrease of 6. Assuming that p = av" (27) holds for the relation p = f(v) 
the author studies a practical example. The possible motions of the 
system depend on the two parameters Av and dé. The modes of control are 
graphically represented (Fige 2) in the plane of the parameters Av and 6b. 
For Z\v = 3 and 6 = 1 Fig. 3 shows a "phase diagram" of control to 

which range 1 corresponds in Fig. 2. The course of control in time is 
shown in Fig. 4 for the same case, for Av = 2, and for d= 1. A 
comparison of the two curves indicates that the first case of control 

is less convenient than the second case, due to its longer control 

period and its tigher control amplitude. It is finally shown that the 
accurecy of control is much more affected by a decrease of Av than by 

an increase of 4. The article under review was first published in Trudy 
TsIAM in 1949, and the present copy is an exact raprint. 
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There are 6 figures and 2 Soviet references. 


SUBMITTED: July 6, 1959 
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27639 
S/194/61/000/002/028/039 
; D 
/b, $000( 7013, 10¢%) 3008) Seger 
AUTHORS : Kazakevich, V.V, Kornilov, R.V. and Khristoforov, 
N.G. 
TITLE: Electronic extremum controller 
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 


no. 2, 1961, 39, abstract 2 V316 (V sb. Teoriya i 
primeneniye diskretn. avtomat. sistem, M., AN SSSR, 
1960, 558-569) x 


TEXT: In an extremum controller operating with storage of the 
extremum, the fundamental disturbance is the fast monotonically 
disappearing extremum characteristic. For the stabilization of the 
position of the controlling device it becomes then advantageous to 
use a commutator which periodically reverses the speed of the 
machine. The presence of inertia or delay in the load influences 
the steady-state of a system with such a controller. If in a load 
without inertia in its steady-stace positive and negative increments 
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alternate, then in the load with inertia after a few positive in- 
crements, the same number of negative increments will follow (the é 
characteristic is said to be symmetrical). The bloc-diagram of es 
extremum controller consists of a signum-relay determining the sign 

of the increment, a commutator and output device. ‘The operation 

of the signum-relay and of the commutator are synchronized. The 

extremum controller has been tried on a model of the load. 7 ref- 
erences. 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1" 


"APPROVED FOR RELEASE: 
Sa eo pled Recta ge CIA-RDP86-00513R000721230005-1 


=, TIPS eR meeroes meme 


62514 
3/020 60/133/04/03/031 
18. c2000 3019 /B060 
AUTHOR: Zazakevich, Ve Ve 
ee ee 
TITLE: On the Extreme Regulation of Inertial and Unstable i 
Objects q 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, Now 45 
ppe 756-759 


TEXT: The author studied the system for the extreme regulation shown in 
Fig. +, which consists of an inertial member, a nonlinear element, & 
device for the formation of signals, a signum relay, and a slave. This: 
system exhibits an extremal dependence of the output signal of the 
inertial member on the input signal x of the nonlinear element; here, 
therefore, the inertia acts after the nonlinear element. The problem of 
extreme regulation consists in finding and maintaining y on the maximal 
value as a function y = f(x). After pointing to the difference between 
the dynamic and the static value of the quantity y> caused by the 
inertial member, the author considers a procedure for the extreme regu- 
lation, by which it is possible to eliminate completely the influence of 
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4nertia on. the searching time, and by which it is possible to get rid of 
the unfavorable influence of low-frequency external disturbances. The 
differential equations. (1) and (1') linking y to x are written down, and a 
it is shown in a general study of these equations that the finding of the 
extreme is the more precise the larger the cross bar velooity. With the 
existence of an inertial objec? losses arise during the searching. and so 
do larger oscillation amplitudes. A drawback exhibited by the method 
described here due to an insensitivity zone of the signum field is then 
discussed along with the ways of avoiding it. The positive aspects of the 
method are dealt with next. It ie found in this connection that the 
system for extreme regulation, dealt with here, functions even with a 
very steep form of the extreme dependence and with very slow shifts of 
the extreme. Moreover, the approach to the extreme point is quick, and 
the influence of the external low-frequency disturbances is excluded. 
{This method can be also used for the regulation of neutral and unstable 
systems. The extremal regulation of undamped oscillating objects and 

of unstable objects is finally dealt with, and the problem is discussed, 
as to how the searching time can be reduced, if an inertial member aots 
as far as the extreme element. A» P. Yurkevich is mentioned. There are 
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8/020/60/133/005/002/019 
B019/B054 


AUTHOR: Kazakevioh-. Y. V. 


TITLE: . On the Reduction of the Influence of Inertia in Extreme- 
value Controt yf Objects of the n-th Order 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Yol. 133, No. 5, 
pp. 1041 - 1044 


TEXT; It is assumed for this investigation that the regulator under 
review is working according to the "storage of maximum" principle, from 
which it follows that the reversion.of the final control organ, i.e. the 
change of the sign of the velocity x at the input of the object, takes 
place after the dynamic quantity y of the object output, measured by a 
sensitive element, has passed through a maximum. Ir the case of an inert 
object, there is a difference between the dynamic curve y and the static 
curve y™, and the scanning rate oan be reduced by reducing this differsnoe. 

Another possibility of reducing the inertia of the object is to find a 
method of establishing, within a finite time, the value ea y* which, in 
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AUTHORS : Kazakevich, Vi V- and Yurkevich, A. P. 
TITLE: Improvement of the Extremum Control of Inert Objects in the 


Presence of Disturbances 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4, 


pp. 783 - 786 yf 


TEXT: In a previous paper (Ref.2), V. V- Kazakevich described a method 
for extremum control, which permits avoiding the action of the inertia of 
the object in the absence of dynamic terms in the object. In this system, 
a certain combination of signals is fed to the input according to the 
derivative of the quantity to be regulated. In the case of objeots with 
low-frequency disturbances, this system offers special advantages, a3 the 
disturbances are filtered out: However, in the case of considerable 
disturbances, a considerably varying level of the extremum of the function, 
and, in the case of moderately fast cross beans of the final control 
organ, scarning may be considerably disturbed. The authors first confine 
themselves to control systems of first-order objects; the extremum element 
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is characterized by the relation y, = “Kx (1) i9 assumed, where x ang y, 


are the input and output coordinates of the extremum element. It is 
further assumed that |X| = V, = const, and that between the inputs of the 


objects y; and Yo the relation Yo* ky ,/ (Pt, + 1) holds, where ke and - 


are constants. In the control method developed in Ref.2, the signal 
Ze Kyo is fed to the input of the extremum regulator if nonlinear terms 


are not taken into account; in this case, the following relation holds 
with y4XK,/* = yi Zn ptpy/(pt, + 1) (3). The symbols used here have been 


taken from Ref.2 and are not defined more closely. The transition 
processes in the system investigated here are described by a system of 
equations that is analogous to that describing the transition processes 
in an inertialess object with a dynamic input signal converter. Suck 
systene have already been studied by A. P. Yurkevioh (Refa. 3,4). Some 
results of these investigations are discussed, and, following this, it is 
assumed that the exte:rnal disgurbances are a linear function of time. (1) 
is then replaced by yy," -K x + K,t (4). As may be seen from a graphical 
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representation of the control process, an oscillation with decreasing 
amplitude occurs near the extremum, the amplitude approaching a limit. 
Considerable disturbances are then briefly dealt with, which are a 
quadratic function of time. It is shown that in this case considerable 
deviations may occur, and it is noted that by a decrease of tims, in the 
case of both linear and quadratic disturbances, the transition process may, 
in general, be shortened, and the amplitude may be decreased. It is then 
shown that by using a combined converter system for the input signal, the 
quality of extremum control is improved. The dynamic converter, in the 
case of an optimum time constant, suppresses the undesired influence of 
low-frequency disturbances, and the negative feedback of the insensitive 
range increases the accuracy of control near the extremum during the x. 
action of monotonic external disturbances. For the purpose of determining 
the parameters of the transition processes and of the limit cycles of the 
system, the construction of phase trajectories in multi-folium surfaces 

is of advantage. For an idenl case, in which instrument errors are 
excluded and the action of the inertia of the object may be neglested, the 
construction of phase trajectories is discussed in detail. There are 

3 figures and 6 Soviet references. 


Card 3/4 


“ oe 
aor 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1 


aa Recs wea er Sita ak Stee a ates Sends Ped oc Acs eA ce ae te A et a oe 


88399 
Improvement of the Extremum Control of Inert 8/020/61/136/004/005/026 
Objects in the Presence of Disturbances BO19/B056 


ASSOCIATION: Moskovekiy aviatsionnyy institut im. Sergo Ordzhonikidze 
(Moscow Aviation Institute imeni Sergo Ordzhonikidze) 


PRESENTED: July 26, 1960, by N. N. Bogolyubov, Academician 


SUBMITTED: July 12, 1960 
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26.2198 
AUTHOR: Kazakevich, V.V. (USSR) 
TITLE: On extremum control of plants with tag and 
disturpances 
SOURCE: IFAC,ist Congress, Moscow 1960. Yeoriya diskretnykh, 


optimal'nykh i samonrstraivayushchikhsya sisten. 
frudy, Vo 25 1961, 194 ~ 816 


TEXT: Methods are considered for compensation of lag and of dis- 
turbanees. First, a method is considered which wouid speed up the 
search process by 50 - 100 times. It is assumei that the extremum 
controller operates by the principle of storage of maximum. The cs- 
cillatory nature and inaccuracy of the process will be the smaller, 
the nearer the dynamical- and statical curves y and y*. ttnis can 

be achieved by reducing the search time. this method however invol- 
ves a large increase in settling time. Another way for lag compen- 
sation, is the following. It is necessary to find a method of 

search, in finite time, for the value Va = os which the actual \ 
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system attains ax*ter an infinite time-tapse. This problem cannot be 
soived for every type of function r(x) if the input x is continuous 
ag thereby the velocity of y is determined by the unknown function 
t[x(t)]. For step systems, the problem is solvable. A first-order 
object (piant) of type 

Ty + y = f(x) (i) 


is considered, where y is the output variable, x = the input varia- 
ble and T ~ the time constant. The transient process in the step 
system is described by 


TF + yy = f(x, ) = f(x,) = a) (4) 
where yy = y - yge The solution of this equation is 


: | 
¥,=a(l-e }) (5) 
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| cyt 
* Ty 
or y=y, + [f(x,) - f(x,)](Q2-e +). (5a) 


If t approaches infinity, then e7t/T} approaches zero and Ts = B)s 
or 


Yoo (X41) = 9] = 75 + (f(x) - £(x,)] = y) + a)° (6) 


By means of Eqs. (5) and (6), it is possible to determine (in a 
tinite period) the value a, which the actual system attains after 
an infinite time. For this purpose it is necessary to set, after 
the input x has been given the increment A, two time-delays and to 
measure the values of y, at the end of these intervals. Let the 
time delays be denoted by*t.A system of two equations with two un- 
knowns is obtained, whose solution is 


=2 


= she : (8a) 
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12+, (8b) 


li 
Thereupon, the input x is again displaced py J, and &> and T, are 
obtained. Two consecutive values of > and yy are introduced into 
the signum-relay and the difference 


* * a * ~ 
6 = 92-9, = (y - Yie * 82)-(¥g + a) = Fp + (ay ~ a)) 


is found. Yor the n-th cycle one obtains: 


which measures the output variable Ys a tachouweter for neasuring 
t 3 derivative ¥, then a Single time-delay oniy, is necessary. As~ ft 
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sume the plant is linear and itsatime constant T. is known; in 

this case a, can be found if a pair of values z j and ty = t are 
known which satisfy Eq. (5). As before, the dirtdrence i is obtai- 
ned after n cyices; . 


* -~ — 
6, = Vn41 ~ In = kV, -(k - 1W)¥ni° 


fhe above argument can be extended to a plant which is described 
by an n-th order system of differential equations with constant 
coetficientss 
n : n~1 
y™) 4 py(td) 
It is assumed that the properties of the plant are known, hence all 
the roots A of the characteristic equation are known. The solution 
of the equation which describes the transient process is 
n 
a -4,t 
re ee re, 
yy, = + A,.e ° (22) 
1 db a kl 


te00+ by = 0, (17) 
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For t = oo, 
Fico = = (24) 
y SS a 
loo dD, 


The quantity V100 is determined by the same method as before, i.e, 
y is measured at the end of several time-delays (intervals). As a 
resuit one obtains a system of (n+l) equations in (n+l) unknowns. 
Valculating the quantity a,/» by means of a computer, the steady- 


state value of yr is found. Then Y> is determined, and 8,2 


* 4 = a eat 
8) 279-3) = Gy + Yins+1 * BV i B° 


fhe measuring process continuous as above. In the case of one mea~ 
suring device, (n+1) tine~delays are necessary. With increasing 
number of measuring devices, the number of time-delays decreases 
correspondingly. Thus, if measuring devices for the output varia~ \ 
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ble and for the first (n-1) derivatives are used, only a singles 
time-delay is necessary. If the process is aperiodic and the roots 
A are unknown, the number of unknown variables increases to 2n+l, 
In this case 2 time delays are necessary if the output and the (n- 
-1) derivatives are measured. If the velocity of the external dis- 
turbances can be considered as constant over the total time-delays 
then it is possible to compensate the disturbances by increasing 
the number of delays t by one. Two cases are considered: 1) A 
first-order plant with lag, and 2) Without lag. In the first case, 
a system of 5 equations with the 3 unknowns Yas dy and T, is obtai- 
ned (b, denotes the constant velocity of the avetuvecace and TY, 


the lag). Depending on the sign of 
* * 


the signum-relay changes the direction ofthe input. Then the next 
step of the search process starts (with Veale etc. Furthez, the 
character of the transient processes at each of the stages is con— 
sidered. In case of a plant without lag (T = 0), only 2 equations ' 
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are required. A pliant with nonlinear dynamical elements is descri- 
bed by 


Vive Meee, yO), Yo(y) = flx(t)] (51) 
where or = y(") + ai (y's Yr ycoey y(B-1)), 
qo (51) is written in the forn _ 
V(Ys WMyeeey YM) = F(x) - ply), (33) 


It is necessary to find the static ("potential") maximum of vi 

This can be attained 4¢ the right-hand side of kq. (31) is a maxi- 
mume From Eq. (33) it is evident that with ¥(y) = const., the ma- 
Ximum of f(x) will correspond to the maximum of Y., fhus, by intro- 
ducing the function Y, in the extremum controller and vy searching 
for its maximum at sufficient speed of the controller, this maxi- 

mum will be attained for a value of x a,x* which Maximizes the func- 
tion f(x); with such a value of x*, the variabie Y assumes maximum t 
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value too, (after the transient processes in the lag element have 
ceased). tthis result is valid if y = const., which is the case 
with inifnite speed of search. In practice however, this speed is 
limited; nevertheless, if the speed is sufficiently high, the se- 
arch ror Piase approximates the search for t(X) nox? Thereby the 


Low-frequency disturbances do not affect the search process. it is 
noted that, uniike ordinary extremum-systems, the extremum-search 
under consideration wiil the more accurate, the nigher the speed 

of computation. fhe above method of extremum control has the foii- 
owing advantages: i) ‘he control system will cperate even if the 
form of the extremum functional-dependence is very smooth. 2) The 
extremum point is approached with maxiwum speed and little ‘mnting; 
iow frequency disturbances are compensated. 35) The method is also 
applicable to neutral~ and unstable systems, and to systems with 
modulated input. Further, a variant of the method is considered, 
which yields a solution to the problem, with any speed of computa- 
tion. Hitnerto, it was assumed that the lag element roilows the ex- 
tremum controiiler; if there is also a lag element preceding the 
controller, the search process can be speeded up py changing vhe 
position of the controller. It is noted that the step-wise method \ 
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(of the first section of the report) is more advantageous whenever 
the time constants of the plant have to be determined during the 
process which is the case with systems of order higher than the 
first. In the case of white noise or high-frequency noise compo- 
nents, the i1ikelihood that signal and noise wili coincide, can be 
reduced by alternating the frequency of the signal. In the case of 
a plant with lag, random noises and constant disturbances, the 
hunting can be reduced by a combination of the above methods. A 
figure shows the block-diagram of a setup which operates py the 
combined method. his setup incorporates a "guarding" device whicn 
stops the search if the extremum is attained and renews it if the 
controlled variable deviates from the extremum by a given value. 

A discussion followed. Taking part were: A.P. Yurkevich, V.P. Put— 
Sillo, Yu.I. Ostrovskiy, A.A. Pervozvanskiy, I.5; Uxoiov (USSix). 
There are 7 figures and 8 references: 6 Soviet-bioc ani 2 non-So- 
viet-bloc. ‘the reterences to the. English-language publications 
read as follows: S. Serdengectd Optimatizing control in the pre~ 
sence of noise interference. Jét. ‘propulsion, v. 26, no. 6, 1956; 
G- Vasu, Experiments with optimalizing controls applied to rapid 
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control of engine pressure with high-amplitude noise signals. ‘trans. 
ASME, vo 79, mow. 3, 1957 
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AUTIIOR:  Kazakevich, V.V. 
Salento aoe nee 
TITLE: The approximate investigaticn of some types of atrongly 
non-linear autonomous svstems 
SOURCE: Av tomat icheskoye voravilenive i vychislitel'naya Soiminiike 
no. 5. Moscow, 1962, 365- 442 
TEXT: A second-order system described _ tf 
x + k®x + 04 (n,%) = 0 (1) 


is investigated. The method proposed here is independent of the 
mignitude of y« and yields very good results when investigating non- 
linear conservative systoms if the elastic force increases monoto- 
nically with the devintlon while its x derivative decreases monoto- 
nically. The method can be applied to many non-conservative systems, 
especinlly when the oscillation period is determined. Jt is possib- 
le to establish how nearly a given system approaches any linear 
system. The shortcomings of Van dor Pol's method are pointed out; 


card 1/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1 


8/588/62/009/005//004/004 
1011/1242 


The eapproximnte Investigation ofece 


since the mathod is based on avernging over a neriod, it cannot , 
bring cut the effoct of friction forces in dissipative systems oe 
which are symmetric about the origin. This brings forth the idea 

of breaking up the given syvstom, in which the character of cooperat- 
ion between the friction and the elastic forces changes several 
times in a given period, into as many "quasi-conservative" systoms. 
The character of this cooporation will be constant in each of these 
systems and will enual ‘shnt in the corresponding part of the cycle 
in the original system. The solution of each system coincidas with 
tha solution of the given aystem in the corresponding part of the 
cycle. Some possible ceses are investigated: (a) symmetry -of the 
phase diagram about both coordinate axes: (b) no symmetry of the ine 
togral curves about the coordinate axes; (0c) dissipative systems; 

(d) self-oscillating systomy; (e) symmetry about the abscissa; (f) 
Symmotry about tho ordinate; (g) non-symmetrio syatem. 

A method of finding the form of oscillations is Given. Its use is 
illustreted in an exainsle. A method for an approximate integration 
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of systems with one dagroe of freedom is proposed an applied. Ro- 
Sulta ere compared with those of other methods. The deviation of 
tho results from those cf ths small-parameter methods is a measure | 
of tho amount by which the given system approaches a linear one. 
The method described here is applied to higher-order systems. There 
are £3 figures and 5 tables. The most important English-language 
reference igs; B. Van dar Pol, Radio Review, 1, pe701, 1920, Phylos, 
mage 7,2, De 978, 1926. 
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‘UeRALARRCEEEEE! 
(Aatomatic control of technological operations] Avtomatiche- 
skoe regulirovanie tekhnologicheskikh protsessov; uchebnoe 
posobis po kurau "Avtomaticheskoe upravlenie i regulirovanie 
tekhnologicheskikh protsessov v poligrafii." 


poligr. in-t, 1963. 65 p. 
(Automatic control) 


(Printing machinery and supplies) 


Moskva, Mosk: 
(MIRA 16:9) 
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OnG: none 


TITLE: + Method for extremal control of objects whose motion is desoribed by an n-th 
order differential equation. . Glass 21, No. 184317 


SOURCE: + Izobret prom obraz tov 2, nos 15, 1966, 49 


TOPIC TAGS: optimal control, control circuit \ 


i 
{ 
{ 
\ 
| 
| ABSTRACT: This Author Certificate presents 6. method for extremal control of objects 
be | yhose motion is described by an n-th order differential equation. To simplify 
location of the optimum with fast continuous variation of the controlling parameter, 
the moment of passage through a zero of the ntl-st derivative of the output parameter 
is recorded and the direction of motion of the controlling parameter is varied with 
the variation of sign of this derivative (see Fige 1)+ Abas tae = 


Fig. 1. 1 - dynamic element; 2 - nonlinear, |. 
(extremal) element; 3 - aifferentiating device; . 
i | 4 - trigger; 5 - control element . 
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